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so that the direction of the stream may be readily changed without moving the standard, which is generally weighted down with stones or iron while in operation. The giant is directed against the bank which it is desired to excavate in such a manner that the water will undercut the material and then break it up. The velocity of the water as it leaves the giant may be from 100 to 200 ft per sec. As the force of the water cuts down the material, the water and loosened material are guided to flumes or pipes through which they flow to the dam and are deposited.
The minimum grade of these flumes or pipes is from 3 to 6 per cent according to the nature of the material. The water for the giant is obtained from high pressure pumps located at the river side, or else from a pipe line with its source at
FIG. 21.   Hydraulic giants operating in borrow pit, Almanor Dam, North Fork, Feather River, California.    (Courtesy Pacific Gas & Electric Co., San Francisco.)
a point having a much higher elevation.   In some cases the material is excavated by suction dredges and pumped to the site through pipe lines.
Flumes or beach pipes are generally maintained at both the upstream and downstream faces, discharging water and materials toward the center of the dam. A central pool of water is maintained whose width varies constantly between maximum and minimum widths prescribed directly or indirectly by the requirements of the engineer, as will be shown. As the water discharges from the sluices or trestles, the coarser material is deposited near the faces and the finer material flows into the central pool with the water and is slowly precipitated. In general, there is a gradation from the coarsest material near the faces of the dam to fine sand at the shoulder of the core pool with the extremely fine material being deposited in the core pool. In many cases, however, there is some of the coarsest material deposited near the faces, but the body of the shell is a mixture